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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small and 
inexpensive microwave mixer circuit by controlling the 
bias voltage to be supplied to the gate of a frequency 
converting FET via a simple bias switching circuit 
consisting of a comparator and a transistor. 
SOLUTION: The voltage of a high potential 
corresponding to the DC voltage supplied from an 
intermediate frequency signal output part 19 is 
applied to the emitter of a transistor TR 10 from a 
comparator 18 via a bias terminal 12. Thereby the TR 
10 is turned on and an FET 8 receives the supply of 
the stable bias of the constant voltage/current from 
the TR 10 and is converted into the intermediate 
frequency with the satisfactory conversion gain. Then 
the voltage of a low potential is supplied to the 
emitter of a TR 1 1 from a comparator 1 7 via a bias 
terminal 13. Thereby, the TR 1 1 is turned off and an 
FET 9 undergoes no conversion of frequency since no 
bias is supplied to the FET 9. As a result, only the 
intermediate frequency signal that is inputted to a microwave signal input part 1 appears at 
the input side of an intermediate frequency amplifier 16. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is [Description of the Prior Art] which is a thing about the microwave mixer 
circuit used for satellite broadcasting service or a down converter for communication link reception by the broadcast 
satellite and the communication satellite etc., and satellite broadcasting service or the down converter for 
communication link reception (International Patent Classification HOIP 1/17) equipped wdth this. In recent years, the 
CS broadcasting which sees a spread term and uses a private conmiunication satellite also starts service, and the 
opportunity of satellite broadcasting service to receive two or more satellites directly at ordinary homes has increased 
The miniaturization of a receiving dish and low cost-ization have come to be required in connection with it. Moreove 
since many channelization is performed using the electric wave (a horizontally polarized wave and vertically polariz 
wave) from which polarization differs on the same frequency for the deployment of a frequency in the case of CS 
broadcasting, the low noise dovm converter which has a polarization change-over function is becoming in use. 
[0002] The conventional microwave mixer circuit is explained using drawing 3 below. Drawing 3 shows the 
configuration of the microwave mixer circuit and intermediate frequency amplifier which have the conventional 
polarization change-over function. The microwave signal input part on drawing 5 and corresponding to polarization 
horizontal [ 1 and 2 ] and vertical. The band pass filter with which 3 passes four and a local oscillator and 5 pass a lo 
frequency (it omits Following BPF), The Schottky barrier diode for [ 7 / 6 and ] frequency conversion in a microstrip 
line (it omits Following MSL), and 48 and 49 (it omits Following SBD), 10, the bias terminal with which 1 1 suppUe 
bias current to the anode of SBD, The low pass filter with which 12 and 13 pass an intermediate frequency signal (it 
omits Following LPF), For a pin diode, and 42 and 43, as for a comparator and 45, an intermediate frequency signal 
output part, and 46 and 47 are [ the intermediate frequency amplifier, and 38 and 39 / 34, 35, 36, 37, and 40 and 41 / 
transistor and 44 ] polarization change-over control terminals. 

[0003] Actuation of the conventional microwave mixer circuit and intermediate frequency amplifier which were 
constituted as mentioned above is explained below. SBD 48 and 49 connected to the local oscillation frequency (for 
example, 1 1.2GHz) supplied through BPF 4 and 5 from the local oscillator 3 and MSL 6 and 7 is mixed, respectively 
and the microwave signal of the 12GHz band corresponding to the perpendicular and horizontally polarized wave 
which were inputted into the microwave signal input parts 1 and 2 is changed into the intermediate frequency signal 
a IGHz band. Here, in order that the bias terminals 10 and 1 1 connected to the anode of SBD 48 and 49 may prevent 
degradation of conversion loss when the local oscillation frequency output supplied from the local oscillator 3 is sma 
the bias current of the forward direction is impressed to SBD 48 and 49. Although the intermediate frequency signal 
which passed LPF 12 and 13 is amplified by intermediate frequency amplifier 34 and 35, and 36 and 37 and pin diod 
38 and 39 are passed The current supply source terminal of intermediate frequency amplifier 34 and 35 and the anod 
of a pin diode 38 are connected to the polarization change-over control terminal 46. The polarization change-over 
terminal 46 The intermediate frequency signal output part 45 connects with the collector of a transistor 42 connected 
with the comparator 44 which outputs a direct current signal binary [ according to the direct current voltage (for 
example, 1 IV or 15V) supplied from the outside / different ] based on the output. Similarly, the current supply sourc 
terminal of intermediate frequency amplifier 36 and 37 and the anode of a pin diode 39 are connected with the emitte 
of a transistor 43 through the polarization change-over control terminal 47. In the above-mentioned configuration, if 
direct current voltage of 1 IV is supplied by the intermediate frequency signal output part 45, while a transistor 42 tu 
on, a transistor 43 will become off. Therefore, intermediate frequency amplifier 34 and 35 and a pin diode 38 tum on 
and since intermediate frequency amplifier 36 and 37 and a pin diode 39 become off, after the intermediate frequenc 
signal corresponding to the microwave signal of a vertically polarized wave inputted into intermediate frequency 
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amplifier 40 and 41 by the microwave signal input part 1 is supplied and they are amplified to desired level, they are 
taken out fi-om the intermediate fi-equency signal output part 45. When the direct current voltage of 15V is similarly 
supplied by the intermediate fi-equency signal output part 45, the intermediate firequency signal corresponding to the 
microwave signal of a horizontally polarized wave inputted by the microwave signal input part 2 is taken out. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the intermediate fi-equency amplifier 34, 35, 36, and 37 a 
pin diodes 38 and 39 corresponding to the microwave signal input parts 1 and 2 by which two different polarization 
inputted were required of the configuration of the above-mentioned conventional example, while difficulty was in th 
miniaturization, it was disadvantageous also in cost. 

[0005] This invention solves the above-mentioned conventional trouble, and it aims at offering small and cheap a 

microwave mixer circuit and a down converter. 

[0006] 

[Means for Solving the Problem] In order to attain these purposes, the microwave mixer circuit and down converter 
this invention choose two different microwave signals by controlling the bias voltage supplied to the gate of FET for 
frequency conversion by the easy bias change-over circuit using a comparator and a transistor, and are characterized 
changing into an intermediate frequency signal. 

[0007] According to this invention, by controlling the emitter bias voltage of the transistor for bias supply of two or 
more different FET for frequency conversion Good conversion gain is obtained by supplying constant-voltage consta 
current bias to FET, and performing nonlinear actuation, when emitter bias voltage is higher than a base bias, namely 
when a transistor is ON. When a transistor is OFF when emitter bias voltage is lower than a base bias namely, since 
bias is not supplied to FET and nonlinear actuation is not performed, two or more microwave signal inputs can be 
chosen with the property by which frequency conversion is not carried out, and it can change into an intermediate 
frequency signal. 
[0008] 

[Embodiment of the Invention] With two or more microwave signal input parts where invention of this invention 
according to claim 1 is formed in a microstrip line on a dielectric substrate FET which connects the gate of the traile 
each, and grounds the source, and the transistor which connects a collector to the gate of Above FET and connects an 
emitter to a drain, The bias change-over circuit which controls the bias voltage supplied to the bias terminal which 
supplies bias voltage to the emitter of this transistor, and a bias terminal. It is a microwave mixer circuit possessing t 
common intermediate frequency signal output part which connects the drain of said FET of each and acquires an 
intermediate frequency signal. By controlling the emitter bias voltage of the transistor for bias supply of two or more 
different FET for frequency conversion Good conversion gain is obtained by supplying constant- voltage constant 
current bias to FET, and performing nonlinear actuation, when emitter bias voltage is higher than a base bias, namely 
when a transistor is ON. When a transistor is OFF when emitter bias voltage is lower than a base bias namely, Since 
bias is not supplied to FET and nonlinear actuation is not performed, two or more microwave signal inputs are chose 
with the property by which frequency conversion is not carried out, and it has an operation of being convertible for a 
intermediate frequency signal. 

[0009] Invention of this invention according to claim 2 is the microwave mixer circuit according to claim 1 equipped 
with the divider of the Wilkinson mold between the drain of each FET, and the intermediate frequency signal output 
part. By controlling the emitter bias voltage of the transistor for bias supply of two or more different FET for frequen 
conversion Good conversion gain is obtained by supplying constant- voltage constant current bias to FET, and 
performing nonlinear actuation, when emitter bias voltage is higher than a base bias, namely, when a transistor is ON 
When a transistor is OFF when emitter bias voltage is lower than a base bias namely. Since bias is not supplied to FE 
and nonlinear actuation is not performed, it has an operation that the isolation of a microwave signal which can choo 
two or more microwave signal inputs with the property by which frequency conversion is not carried out, and can 
change into an intermediate frequency signal, and is different is obtained easily. 

[0010] The probe from which invention of this invention according to claim 3 changes the microwave signal of a 
12GHz band into a TEM wave. Two or more low noise amplifiers, two or more microstrip lines, and FET that conne 
the gate to each trailer of this microstrip line, and grounds the source, The bias terminal which supplies bias voltage 
the emitter of a transistor and this transistor which connects a collector to the gate of Above FET and connects an 
emitter to a drain. The bias change-over circuit which controls the bias voltage supplied to a bias terminal. It is a dow 
converter possessing the common intermediate frequency signal output part which connects the dram of said FET of 
each and acquires an intermediate frequency signal. By controlling the emitter bias voltage of the transistor for bias 
supply of two or more different FET for frequency conversion Good conversion gain is obtained by supplying consta 
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voltage constant current bias to FET, and performing nonlinear actuation, when emitter bias voltage is higher than a 
base bias, namely, when a transistor is ON. When a transistor is OFF when emitter bias voltage is lower than a base 
bias namely. It is controllable to choose two or more microwave signal inputs with the property by which frequency 
conversion is not carried out since bias is not supplied to FET and nonlinear actuation is not performed, and to chang 
into an intermediate frequency signal. And it has an operation that the isolation of a different microwave signal is 
obtained easily. 

[001 1] The two waveguide input sections corresponding to two different satellites in invention of this invention 
according to claim 4, The probe which changes the microwave signal of a 12GHz band into a TEM wave, and two o 
more low noise amplifiers. Two or more microstrip lines and FET which connects the gate to each trailer of this 
microstrip line, and grounds the source. The bias terminal which supplies bias voltage to the emitter of a transistor an 
this transistor which connects a collector to the gate of Above FET and connects an emitter to a drain, The bias chan 
over circuit controlled by the pulse signal on which the bias voltage supplied to a bias terminal was superimposed by 
the DC power supply supplied from the outside, It is a multi-satellite receiving down converter possessing the comm 
intermediate frequency signal output part which connects the drain of each FET and acquires an intermediate frequen 
signal. By controlling the emitter bias voltage of the transistor for bias supply of two or more different FET for 
frequency conversion Good conversion gain is obtained by supplying constant-voltage constant current bias to FET, 
and performing nonlinear actuation, when emitter bias voltage is higher than a base bias, namely, when a transistor i 
ON. When a transistor is OFF when emitter bias voltage is lower than a base bias namely. It is controllable to choose 
two or more microwave signal inputs with the property by which frequency conversion is not carried out since bias i 
not supplied to FET and nonlinear actuation is not performed, and to change into an intermediate frequency signal. A 
it has an operation that the isolation of a different microwave signal is obtained easily. Hereafter, the gestalt of 
operation of this invention is explained, referring to drawing 4 from drawing 1 . 

[0012] (Gestalt 1 of operation) Drawing 1 shows the microwave mixer circuit in the 1st example of this invention, an 
the circuit pattern Fig. of the intermediate frequency amplifier. 

[0013] The microwave signal input part on drawing 1 and corresponding to polarization vertical [ 1 and 2 ] and 
horizontal, BPF which 3 passes four and a local oscillator and 5 make pass a local frequency, GaAsFET for [ 7 / 6 an 
frequency conversion in MSL, and 8 and 9 (it omits Following FET), 12, the transistor with which 13 supplies bias 
voltage to the gate and the drain of FET, 10, the bias terminal with which 1 1 supplies bias voltage to the emitter of a 
transistor, 14, LPF which 15 makes pass an intermediate frequency signal, and 16 The intermediate frequency 
amplifier. While the comparator which constitutes the bias change-over circuit which switches the bias voltage whic 
supplies 17 and 18 to the bias terminals 10 and 11, and 19 are intermediate frequency signal output parts and outputt 
an intermediate frequency signal A polarization change-over control signal (for example, direct current voltage of 1 1 
and 15V) is supplied from the exterior (for example, tuner for satellite reception). 

[0014] Actuation of the microwave mixer circuit and intermediate frequency amplifier which are constituted as 
mentioned above is explained hereafter. First, the case where the direct current voltage of 15V is supplied to the 
intermediate frequency signal output part 19 is explained. The microwave signal of the 12GHz band corresponding t 
the horizontally polarized wave inputted into the microwave signal input part 1 is led to the gate of FET8 connected 
MSL6, and is mixed with the local oscillation frequency (for example, 1 1 .2GHz) supplied through BPF4 from the lo 
oscillator 3. The collector of a transistor 12 is connected to the gate of FET8 connected to MSL6, and the emitter of a 
transistor 12 is connected to the drain, respectively. By impressing the electrical potential difference of the HIGH 
potential corresponding to the direct current voltage of 15V supplied by the intermediate frequency signal output par 
19 to the emitter of a transistor 12 through the bias terminal 10 from a comparator 18, a transistor 12 will be in an ON 
state, supply of the bias by which constant- voltage constant current was stabilized is changed into FET8 from a 
transistor 12 by the intermediate frequency signal of a IGHz band by conversion gain with a good receptacle, and it 
led to the intermediate frequency amplifier 16 after passing LPF 14. Although mixed with the local oscillation 
frequency (for example, 1 1.2GHz) which the microwave signal of the 12GHz band corresponding to the vertically 
polarized wave inputted into the microwave signal input part 2 is led to the gate of FET connected to MSL7 on the 
other hand, and is supplied through BPF5 from the local oscillator 3 Since the electrical potential difference of LOW 
potential is supplied to the emitter of a transistor 13 through the bias terminal 1 1 from a comparator 17, a transistor 1 
will be in an OFF state, and since the bias to FET9 is not supplied, frequency conversion is not performed. Therefore 
after only the intermediate frequency signal of the IGHz band corresponding to the horizontally polarized wave 
inputted into the microwave signal input part 1 appears in the input side of the intermediate frequency amplifier 16 a 
being amplified to desired level with the intermediate frequency amplifier 16, it is taken out from the intermediate 
frequency signal output part 19. Since similarly the bias current of FET8 becomes off while the bias current of FET9 
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turned on when the direct current voltage of 1 IV is supplied by the intermediate frequency signal output part 19, the 
intermediate frequency signal corresponding to a vertically polarized wave is taken out from the intermediate freque 
signal output part 19. 

[0015] (Gestalt 2 of an example) Drawing 2 shows the microwave mixer circuit in the 2nd example of this invention 
and the circuit pattern Fig. of the intermediate frequency amplifier. 

[0016] The microwave signal input part on drawing 2 and corresponding to polarization vertical [ 1 and 2 ] and 
horizontal, BPF which 3 passes four and a local oscillator and 5 make pass a local frequency, GaAsFET for [ 7 / 6 an 
frequency conversion in MSL, and 8 and 9 (it omits Following FET), 12, the transistor with which 13 supplies bias 
voltage to the gate and the drain of FET, 10, the bias terminal with which 1 1 supplies bias voltage to the emitter of a 
transistor, 14, LPF which 15 makes pass an intermediate frequency signal, and 16 The intermediate frequency 
amplifier, While the comparator which constitutes the bias change-over circuit which switches the bias voltage whic 
supplies 17 and 18 to the bias terminals 10 and 11, and 19 are intermediate frequency signal output parts and outputt 
an intermediate frequency signal A polarization change-over control signal (for example, direct current voltage of 1 1 
and 1 5 V) is supplied from the exterior (for example, tuner for satellite reception). It is MSL in which 20 has absorpti 
resistance and 21 and 22 have one fourth of the track length of the wavelength of the intermediate frequency signal o 
IGHz band. Actuation of the microwave mixer circuit and intermediate frequency amplifier which are constituted as 
mentioned above is explained hereafter. First, the case where the direct current voltage of 1 5 V is supplied to the 
intermediate frequency signal output part 19 is explained. The microwave signal of the 12GHz band corresponding t 
the horizontally polarized wave inputted into the microwave signal input part 1 is led to the gate of FET8 connected 
MSL6, and is mixed with the local oscillation frequency (for example, 1 1.2GHz) supplied through BPF4 from the lo 
oscillator 3. The collector of a transistor 12 is connected to the gate of FET8 connected to MSL6, and the emitter of a 
transistor 12 is connected to the drain, respectively. By impressing the electrical potential difference of the HIGH 
potential corresponding to the direct current voltage of 15V supplied by the intermediate frequency signal output par 
19 to the emitter of a transistor 12 through the bias terminal 10 from a comparator 1 8, a transistor 12 will be in an ON 
state, supply of the bias by which constant-voltage constant current was stabilized is changed into FET8 from a 
transistor 12 by the intermediate frequency signal of a IGHz band by conversion gain with a good receptacle, and it 
led to the intermediate frequency amplifier 16 after passing LPF 14. Although mixed with the local oscillation 
frequency (for example, 1 l,2GHz) which the microwave signal of the 12GHz band corresponding to the vertically 
polarized wave inputted into the microwave signal input part 2 is led to the gate of FET connected to MSL7 on the 
other hand, and is supplied through BPF5 from the local oscillator 3 Since the electrical potential difference of LOW 
potential is supplied to the emitter of a transistor 13 through the bias terminal 1 1 from a comparator 17, a transistor 1 
will be m an OFF state, and since the bias to FET9 is not supplied, frequency conversion is not performed. MSL21 a 
MSL22 constitute the divider of the Wilkinson mold with the absorption resistance 20, and have secured the isolatio 
between each tracks. Therefore, after only the intermediate frequency signal of the IGHz band corresponding to the 
horizontally polarized wave inputted into the microwave signal input part 1 appears in the input side of the intermed 
frequency amplifier 16 and being amplified to desired level with the intermediate frequency amplifier 16, it is taken 
from the intermediate frequency signal output part 19. Since similarly the bias current of FET8 becomes off while th 
bias current of FET9 is turned on when the direct current voltage of 1 IV is supplied by the intermediate frequency 
signal output part 19, the intermediate frequency signal corresponding to a vertically polarized wave is taken out from 
the intermediate frequency signal output part 19. 

[0017] (Gestalt 3 of an example) Drawing 3 shows the circuit pattern Fig. of the down converter in the 3rd example o 
this invention. 

[0018] The probe which changes the microwave signal of the 12GHz band emitted from a satellite in plane of 
polarization vertical [ 23 and 24 ] and horizontal into the semi- TEM wave which spreads a microstrip line in drawin 
3 , The low noise amplifier with which 25, 26, and 27 and 28 consist of low noise components, such as HEMT, BPF 
which 3 passes four and a local oscillator and 5 make pass a local frequency, GaAsFET for [ 7 / 6 and ] frequency 
conversion in MSL, and 8 and 9 (it omits Following FET), 12, the transistor with which 13 supplies bias voltage to t 
gate and the drain of FET, 10, the bias terminal with which 1 1 supplies bias voltage to the emitter of a transistor, 14, 
LPF which 15 makes pass an intermediate frequency signal, and 16 The intermediate frequency amplifier, While the 
comparator which constitutes the bias change-over circuit made to turn on and off the bias current which supplies 1 7 
and 18 to the bias terminals 10 and 11, and 19 are intermediate frequency signal output parts and outputting an 
intermediate frequency signal A polarization change-over control signal (for example, direct current voltage of 1 IV 
15V) is supplied from the exterior (for example, tuner for satellite reception). It is MSL in which 20 has 21 and 
absorption resistance and 22 have one fourth of the track length of the wavelength of the intermediate frequency sign 
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of a IGHz band. 

[0019] Actuation of the down converter constituted as mentioned above is explained below. First, the case where the 
direct current voltage of 15V is supplied to the intermediate frequency signal output part 19 is explained. The 
microwave signal of the horizontally polarized wave emitted from the satellite is mixed with the local oscillation 
frequency (for example, 1 1.2GHz) supplied through BPF4 from the local oscillator 3, after being changed into the 
semi- TEM wave which spreads a microstrip line with a probe 23 and carrying out low noise magnification by low 
noise amplifiers 25 and 26. The collector of a transistor 12 is connected to the gate of FET8 connected to MSL6, and 
the emitter of a transistor 12 is connected to the drain, respectively. By impressing the electrical potential difference 
the HIGH potential corresponding to the direct current voltage of 15V supplied by the intermediate frequency signal 
output part 19 to the emitter of a transistor 12 through the bias terminal 10 from a comparator 1 8, a transistor 12 v^U 
in an ON state, supply of the bias by which constant- voltage constant current was stabilized is changed into FET8 fro 
a transistor 12 by the intermediate frequency signal of a IGHz band by conversion gain with a good receptacle, and i 
led to the intermediate frequency amplifier 16 after passing LPF14. Although mixed with the local oscillation 
frequency (for example, 1 1.2GHz) which the microwave signal of the 12GHz band corresponding to the vertically 
polarized wave inputted into the microwave signal input part 2 is led to the gate of FET connected to MSL7 on the 
other hand, and is supplied through BPF5 from the local oscillator 3 Since the electrical potential difference of LOW 
potential is supplied to the emitter of a transistor 13 through the bias terminal 1 1 from a comparator 17, a transistor 1 
will be in an OFF state, and since the bias to FET9 is not supplied, frequency conversion is not performed. MSL21 a 
MSL22 constitute the divider of the Wilkinson mold with the absorption resistance 20, and have secured the isolatio 
between each tracks. Therefore, after only the intermediate frequency signal of the IGHz band corresponding to the 
horizontally polarized wave inputted into the probe 23 appears in the input side of the intermediate frequency amplif 
16 and being amplified to desired level with the intermediate frequency amplifier 16, it is taken out from the 
intermediate frequency signal output part 19. Since similarly the bias current of FET8 becomes off while the bias 
current of FET9 is turned on when the direct current voltage of 1 IV is supplied by the intermediate frequency signal 
output part 19, the intermediate frequency signal corresponding to a vertically polarized wave is taken out from tiae 
intermediate frequency signal output part 19. 

[0020] (Gestalt 4 of an example) Drawing 4 shows the circuit pattern Fig. of the multi-satellite receiving down 
converter in the 4th example of this invention. 

[0021] The waveguide input section on drawing 4 and corresponding to two different satellites in 36 and 37, The pro 
which changes the microwave signal of the 12GHz band emitted from a satellite in plane of polarization vertical [ 23 
24, and 30 and 31 ] and horizontal into the semi- TEM wave which spreads a microstrip line. The low noise amplifie 
with which 25, 26, and 27 and 28 consist of low noise components, such as HEMT, BPF which 3 passes four and a 
local oscillator and 5 make pass a local frequency, GaAsFET for [ 7 / 6 and ] frequency conversion in MSL, and 8 an 
9 (it omits Following FET), 12, the transistor with which 13 supplies bias voltage to the gate and the drain of FET, 1 
the bias terminal with which 1 1 supplies bias voltage to the emitter of a transistor, 14, LPF which 15 makes pass an 
intermediate frequency signal, and 16 The intermediate frequency amplifier. While the comparator which constitutes 
the bias change-over circuit made to turn on and off the bias current which supplies 17 and 18 to the bias terminals 1 
and 11, and 19 are intermediate frequency signal output parts and outputting an intermediate frequency signal A 
polarization change-over control signal (for example, direct current voltage of 1 IV and 15 V) is supplied from the 
exterior (for example, tuner for satellite reception). It is MSL in which 20 has 21 and absorption resistance and 22 ha 
one fourth of the track length of the wavelength of the intermediate frequency signal of a IGHz band. The band pass 
filter (it omits Followmg BPF) which takes out and amplifies the satellite change-over signal (for example, 32kHz • 
53kHz pulse signal) with which the polarization change-over control circuit where 35 controls low noise amplifiers 2 
and 29 and ON of 27 and 28, and OFF, and 33 and 34 are supplied to MSL by the polarization change-over control 
signal, and 38 is supplied to the intermediate frequency signal output part 19 from the outside, and 39 are detector 
circuits which detect the pulse signal from BPF and are changed mto DC electrical potential difference. 
[0022] Actuation of the multi-satellite receiving down converter constituted as mentioned above is explained below. 
First, the case where the direct current voltage of 15V is supplied to the intermediate frequency signal output part 19 
and the satellite corresponding to the waveguide input section 36 is received is explained. The microwave signal oft 
horizontally polarized wave emitted from two different satellites With the probes 23 and 3 1 located in the interior of 
the waveguide input sections 36 and 37, respectively After low noise magnification was carried out by the low noise 
amplifiers 25 and 29 chosen by the polarization change-over control circuit 35 with the polarization change-over sign 
of 1 5 V which are changed into the semi- TEM wave which spreads a microstrip line, and are supplied to the 
intermediate frequency signal output part 19 from the exterior, MSL33 and M ** SL 34 are passed, and it is fiirther 
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amplified with low noise amplifiers 26 and 30, is led to the gate of FET8 connected to MSL6, and is mixed with the 
local oscillation frequency (for example, 1 1.2GHz) supplied through BPF4 from the local oscillator 3. The collector 
a transistor 12 is connected to the gate of FET8 connected to MSL6, and the emitter of a transistor 12 is connected to 
the drain, respectively. While the satellite change-over signal (for example, 32kHz - 53kHz pulse signal) on which th 
direct current voltage of 15V supplied by the intermediate frequency signal output part 19 was overlapped was samp 
by BPF38, after it is amplified, it is changed into direct current voltage in a detector circuit 39, and is sent to a 
comparator 18. By as a result impressing the electrical potential difference of the HIGH potential corresponding to th 
direct current voltage of 15V supplied by the intermediate frequency signal output part 19 to the emitter of a transisto 

12 through the bias terminal 10 from a comparator 1 8, a transistor 12 will be in an ON state, supply of the bias by 
which constant- voltage constant current was stabilized is changed into FET8 from a transistor 12 by the intermediate 
frequency signal of a IGHz band by conversion gain with a good receptacle, and it is led to the intermediate frequen 
amplifier 16 after passing LPF14. Although mixed with the local oscillation frequency (for example, 1 1.2GHz) whic 
the microwave signal of the 12GHz band corresponding to the vertically polarized wave inputted into the microwave 
signal input part 2 is led to the gate of FET connected to MSL7 on the other hand, and is supplied through BPF5 from 
the local oscillator 3 Since the electrical potential difference of LOW potential is supplied to the emitter of a transisto 

13 through the bias terminal 1 1 from a comparator 17, a transistor 13 will be in an OFF state, and since the bias to 
FET9 is not supplied, frequency conversion is not performed. MSL21 and MSL22 constitute the divider of the 
Wilkinson mold with the absorption resistance 20, and have secured the isolation between each tracks. Therefore, aft 
only the intermediate frequency signal of the IGHz band corresponding to the horizontally polarized wave of the 
satellite corresponding to the waveguide input section 36 appears in the input side of the intermediate frequency 
amplifier 16 and being amplified to desired level v^th the intermediate frequency amplifier 16, it is taken out from th 
intermediate frequency signal output part 19. Since similarly the bias current of FET8 becomes off while the bias 
current of FET9 is turned on when a satellite change-over signal is not supplied to the intermediate frequency signal 
output part 19, the intermediate frequency signal corresponding to the waveguide input section 37 is taken out from t 
intermediate frequency signal output part 1 9. 

[0023] 

[Effect of the Invention] Cheap and small the microwave mixer and down converter which can choose the signal for 
which it wishes from two or more microwave signals inputted, and can be changed into an intermediate frequency 
signal are realized by adding the bias change-over circuit of an easy configuration of controlling the bias voltage 
supplied to the bias terminal with which this invention supplies bias to the gate of FET for frequency conversion as 
mentioned above, and a bias terminal. 

[Translation done.] 
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